Effects of halothane, ketamine, propofol and alfentanil anaesthesia on circulatory control in rabbits.
1. We have made a within-rabbit comparison of the effects of four general anaesthetic regimens on the haemodynamic response to acute reduction in central blood volume and on baroreflex control of heart rate. 2. Acute haemorrhage was simulated by gradually inflating a cuff on the inferior vena cava in order to cause cardiac output to fall at a constant rate of 8.5%/min while the responses of systemic vascular resistance, arterial pressure and heart rate were measured. The full range of the baroreceptor-heart rate reflex was elicited by inflating aortic and vena caval cuffs. These indices of circulatory control were repeatedly measured within five protocols, to which each rabbit was exposed in randomized order. 3. In each protocol the rabbit was first studied unanaesthetized. Then a small dose of thiopentone sodium was given (16 mg/kg). In the four main protocols the rabbit was then intubated and ventilated, first with 100% oxygen and then with 50% nitrous oxide, during administration of one of four anaesthetic agents. These were halothane (2.0 and 2.5%), ketamine (2.5 mg/kg per min), propofol (0.83 and 1.25 mg/kg per min) and alfentanil (2.5 and 3.33 micrograms/kg per min). In a sham protocol the effects of 100% oxygen, then those of 50 and 75% nitrous oxide, were studied while the rabbit remained conscious. 4. In unanaesthetized rabbits, in the presence or absence of nitrous oxide, the normal biphasic haemodynamic response to simulated haemorrhage occurred. The first, vasoconstrictor, phase was attenuated by halothane, ketamine and propofol, so that arterial pressure fell more steeply than normal. Not only was the vasoconstrictor phase unaffected by alfentanil but it was extended, so that arterial pressure remained at a normal level even when cardiac output had fallen by 59%. This effect of alfentanil appeared to be mediated centrally, since it could be reproduced by injecting small doses (1.5-7.5 micrograms) into the fourth ventricle. All four anaesthetic agents and nitrous oxide attenuated the baroreceptor control of heart rate. The effect was least with nitrous oxide and alfentanil, greatest with halothane.